Introduction-The purpose of this study is to examine the effect of a youth-centered assessment, the sexual risk event history calendar (SREHC), compared to the Guidelines for Adolescent Preventive Services (GAPS) assessment, on sexual risk attitudes, intentions, and behaviors.
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youth-centered; sexual health risk assessment; event history calendars The transition into young adulthood is associated with myriad of preventable health problems, higher rates of mortality, and more involvement in health risk behaviors (Ozer, Urquhart, Brindis, Park, & Irwin, 2011) . High quality youth-centered healthcare is needed to engage youth with healthcare providers around behaviors and contextual factors that may influence health over time. In this study, the term youth refers to adolescents (ages [15] [16] [17] [18] and emerging adults (19) (20) (21) (22) (23) (24) (25) . The purpose of this study was to examine the effects of an innovative youth-centered sexual risk event history calendar (SREHC) on youths' sexual risk attitudes, intentions, and behaviors.
Sexual Risk Behaviors among Youth
Despite declines in pregnancy rates, youth remain at high risk for unintended pregnancy and acquiring sexually transmitted infections (STIs; Centers for Disease Control and Prevention, 2011; Hamilton, Martin, & Ventura, 2012) . The United States has one of the highest teen pregnancy rates among developed countries (United Nations Population Fund, 2013) , and youth aged 15-24 have the highest rates of STIs, even though they represent only one quarter of the sexually active population (Satterwhite et al., 2013 ).
There have been numerous studies investigating the effectiveness of sexual risk reduction behavioral interventions; however, few of these have focused on clinical assessment interactions between youth and healthcare providers. In an extensive review of sexual risk reduction programs, Kirby (2007) determined that teens increased their utilization of contraceptives when they received one-on-one counseling, information about both abstinence and contraception, and when provided contraceptive options (e.g., condoms, birth control pills). Other research supports these findings: (a) a systematic review of schoolbased programs concluded that contraceptive education significantly impacts youth's knowledge and use of contraception (Bennett & Assefi, 2005) ; (b) a review of sex and human immunodeficiency (HIV) education programs concluded that successful educational curricula must incorporate the needs and values of a community while also addressing multiple contextual factors (Kirby, Laris, & Rolleri, 2007) ; and (c) risk reduction interventions utilizing theoretical frameworks and cultural tailoring have also demonstrated effectiveness (Johnson, Carey, Marsh, Levin, & Scott-Sheldon, 2003; Villarruel, Jemmott, & Jemmott, 2006) . Youth development programs with high-risk, diverse adolescent populations have demonstrated increased awareness of sexual risk behaviors, positive attitudes about healthcare utilization, consistent contraception use, and greater stress management skills (Kalmuss, Armstrong, Franks, Hecker, & Gonzalez, 2008; Sieving et al., 2011; Tuttle, Bidwell-Cerone, Campbell-Heider, Richeson, & Collins, 2000) . Based on this empirical evidence, effective youth-centered approaches take into consideration the individual's personal contextual factors and incorporate contraceptive education and youth development.
Sexual Risk Assessment
Sexual risk screening is a standard recommendation in preventive care guidelines for youth (American Academy of Pediatricians, 2008; Elster & Kuznets, 1994; United States Department of Health and Human Services, 2012) . However, there is limited data on the impact pre-existing tools have on youth sexual risk attitudes, intentions, and behaviors. Therefore, we set out to examine the outcomes of two tools with a focus on understanding any differences between the effects of the two tools. One youth assessment tool, the Guidelines for Adolescent Preventive Services (GAPS), is recognized as a model of standard care for adolescent health assessment in the clinical setting (Levenberg, 1998; Low, 2003) , but it is not an established evidence-based practice.
Another assessment tool, the SREHC, was designed with youth to improve their awareness of their own health risk behaviors and enhance youth-provider communication by showing sexual histories in life context (Martyn, 2009; Martyn et al., 2013a) . The SREHC utilizes an event history calendar format based on autobiographical memory concepts to improve data quality, retrieval cues, cognitive abilities, and conversational engagement to capture social and health risk behaviors across a four year timespan (Belli, Lee, Stafford, & Chow, 2004) . The SREHC is written at a 5 th grade reading level and includes open-ended questions, making it appropriate to a diverse range of individuals based on education, socioeconomic status, sexual identity, and location (Flesch, 1948; Kincaid, Fishburne, Robers, & Chisson, 1975) . In previous research, it has generated quality data about activities, behavior, events, and transitions occurring over extensive time periods with youth from diverse racial and ethnic backgrounds (Fava et al., 2016; Martyn & Martin, 2003; Martyn, Reifsnider & Murray, 2006; Saftner, Martyn, Momper, Kane Low, & Loveland-Cherry, 2015) .
Current Study
The Institute of Medicine (2001) proposed an integrative model of health and behavior focused on the intersections of physical, behavioral, and social factors critical to one's health status. Accordingly, this study is framed by the Interaction Model of Client Health Behavior (IMCHB; Figure 1 ) as a way to evaluate clinical assessment in health promotion and prevention visits (Cox, 1982) . This multidirectional model influences health outcomes by integrating youths' individual characteristics, life context, and communication with providers to effect their sexual risk attitudes, intentions, and behaviors. Therefore, youth sexual health can be promoted by using an assessment tool that integrates youth risk behaviors and life events, youth risk perception and intention (cognitive appraisal), and youth-provider communication. Because "clients act in accordance with their perception of reality" (Cox, 1982, p. 50) , cognitive appraisal directly influences health risk behavior outcomes by preparing youth to communicate with providers.
Prior research suggests that the use of the SREHC as a clinical assessment tool can facilitate provider sexual risk assessment, improve the quality of communication between youth and providers, and increase youths' risk perception by focusing on the interrelationship of sexual risk behaviors with other risk behaviors and life events (Martyn, 2009; Martyn et al., 2006; Martyn et al., 2013a; Martyn & Martin, 2003) . In this participatory research-based randomized control trial (PR-RCT), youth from diverse racial and ethnic populations and providers were recruited from three community and university health clinics and randomly assigned to: (a) an SREHC intervention or (b) a GAPS control condition. The primary aims of this study were to examine: (1) the effect of a youth-centered assessment tool on youths' sexual risk attitudes, intentions, and behaviors at 3, 6, and 12 months post-intervention; (2) differences according to age, gender, and race; and (3) differences between the SREHC and GAPS.
Methods
Guided by the tenets of participatory research, this PR-RCT was designed to evaluate the potentially differential effect of the SREHC and GAPS clinical assessments on male and female youths' sexual risk attitudes, intentions, and behaviors. Youth and clinic providers and staff were involved throughout the research process, including youth input on design of the SREHC (Fava et al., 2016; Trinh-Shevrin et al., 2007) . Institutional review board approval was obtained from the University of Michigan and institutions involved with data collection. Additionally, a Certificate of Confidentiality was obtained.
Participants
Youth were recruited using flyers and by research assistants and clinic staff informing new patients about the study in three healthcare clinics in the Midwestern United States including a: (a) community health center that serves an Arab-American population; (b) STI testing clinic; and (c) university health center. Eligible youth (n=181) enrolled between April 2010 and 2011 included those who were: (a) 15-25 years of age, (b) new patients, and (c) spoke and read English. Clinic providers (n=9) were enrolled if they: (a) were physicians, nurse practitioners, or physician assistants and (b) had at least one year of experience with youth. There were several reasons for youth attrition, such as relocation and incarceration ( Figure  2 ).
Randomization
Providers and youth were randomized: youth were randomized via a computer-generated sequence, blocked by time and stratified by gender (SREHC=99; GAPS=82); and in order to have at least one provider at each clinic in each condition, providers were randomized within each clinic to the SREHC intervention (n=6) or GAPS control (n=3) condition. Due to parttime schedules of two providers, we purposively enrolled these two providers in the SREHC condition. In addition, during the study, two SREHC providers left their respective practices, which necessitated the inclusion of new providers into the study based on the randomization of the original provider. This resulted in the higher total number of providers randomized to the SREHC intervention.
Youth Procedures
Youth gave written consent or assent prior to beginning any study procedures. A wavier of consent from parents was obtained for those under age 18. At a study clinic visit, youth completed a pre-intervention survey, either the SREHC or GAPS assessment (~10-15 minutes to complete), had a clinic visit with a provider who used the youth's SREHC or GAPS assessment to inform the visit and clinical recommendations, and then completed a post-intervention survey. Survey data were also collected from youth in both conditions 3, 6, and 12 months after their clinic visit. Youth received a $25 gift card after each data collection session.
GAPS Control Assessment-
The GAPS is a four-page self-administered questionnaire (ranging from 60-72 questions) including yes/no items about risk behaviors and the leading causes of morbidity among youth (e.g., eating disorders, alcohol use, tobacco use; Levenberg, 1998) . The GAPS also includes items assessing sexual history (e.g., having sex or thinking of having sex, ever had a sexually transmitted infection). Participants in this study completed the GAPS assessment in the waiting room and then the provider reviewed it prior to the visit to guide the conversation during their healthcare interaction with the youth participant.
SREHC Intervention Assessment-The SREHC utilizes a calendar format which captures information about the current year, the past two years, and future information in vertical columns in relation to life events, interpersonal relationships, and health risk behaviors in horizontal rows (i.e., Where do you stay and who do you stay with? What negative events or losses have you had? What positive events have you had and/or what are your goals? What is your sexual activity?). Patients are able to write in their own words, convey thoughts, and emphases (e.g., by underlining or using exclamation points) for the healthcare provider to see. Youth participants completed the SREHC in the waiting room prior to their visit with the healthcare provider. The healthcare provider then reviewed it prior to their healthcare interaction with the youth participant to guide the interaction. Providers were also encouraged to take notes on the SREHC sitting side-by-side with the participant so they could review it together.
Provider Procedures
Providers gave written consent and completed a pre-training survey (e.g., demographics, usual communication) before receiving a two-hour study procedures training. Providers used the SREHC or GAPS during the clinic visit in place of their usual history form/methods and otherwise followed their usual standard of care. Providers using the SREHC sat side-by-side with the youth to view and discuss their risk behaviors and life context over the past 3 years and their future goals. Providers using the GAPS reviewed the questionnaire to identify risks based on items marked yes by the youth. Providers received a $60 gift card after the twohour training and again at the post-study interview.
Measures
Study outcomes focused on sexual risk attitudes, intentions, and behaviors. We utilized sexual behavior questions with established reliability and validity from the Youth Risk Behavior Surveillance Survey (YRBSS; Brener et al., 2002; Centers for Disease Control and Prevention, 2016) . Accordingly, questions about sexual risk behaviors adapted from the YRBSS included three dichotomous questions about participating in oral, vaginal, and/or anal sex over the last three months (Centers for Disease Control and Prevention, 2016). Sex was defined as "the type you usually have, such as penis in vagina, mouth on genitals, penis in anus."
Based on the IMCHB theoretical framework (Figure 1 ), the participant's cognitive assessment of sexual behaviors may be influenced by their assessment and perception of risk. These concepts were measured by a participant's attitudes or feelings about a behavior as well as by their intention or likelihood to engage in that behavior. The strong reliability and validity of these items has been previously demonstrated ( Jemmott, Jemmott, & Villarruel, 2002; Martyn, 2009; Villarruel, Jemmott, Jemmott, & Ronis, 2004) . Similarly, good reliability was obtained in this study (α = .77) . Four items on a Likert scale of 1 (maximum intentions or attitudes against a risk behavior) to 5 (maximum intentions or attitudes in favor of the behavior) were used to represent the outcome variables in the final models including: (a) feelings about and (b) likelihood of having sex in the next three months; (c) feelings about and (d) likelihood of using a condom with sex in the next three months. An additional item related to reported sexual activity over the past three months was also a dependent variable.
Analyses
As quality assurance, all data were double entered by two research assistants. All significance values were set at p < .05. Descriptive statistics (i.e., participant characteristics and baseline sexual attitudes, intentions, and behaviors) were completed using SPSS 19.0. All dependent variables were assessed for normality and standardized/transformed when appropriate. Linear mixed modeling (LMM) was completed in SAS 9.3 using PROC MIXED and PROC GLIMMIX to describe changes over time with respect to the intentions of participants to have sex or use condoms, their attitudes about having sex and using condoms, and whether or not they had ever had sex. In general, LMM is a more flexible approach to studying individual change over time using longitudinal data with repeated measures compared to traditional analysis of variance (rmANOVA; West, 2009 ). LMM does not use list wise deletion, therefore accommodating missing data without removing a participant from the analyses, which is more efficient in identifying significant effects.
For models examining participants' attitudes and intentions, random intercept and slope were included in the LMM. This model posits that subjects not only vary in their baseline level of responses but also in terms of changes in responses over time. Mixed models were used to account for the correlations of the repeated measures within the same subject in this study. When interaction terms were not significant, they were removed from the models. PROC GLIMMIX was used to investigate genital behavior, a binary outcome representing if a participant had ever had oral, vaginal, and/or anal intercourse (yes/no). In all of the LMMs, age, gender, race, time, group, and baseline rates of the dependent variables were used as predictors.
Results

Youth Characteristics
Youth participants ranged in age from 15-25 years old (M=19.51, SD=2.51) and selfreported their race as predominately White (64.6%), but expressed more diversity with regards to their ethnicity: Non-Hispanic/Latino (59.1%), Hispanic (4.4%), and Arab (33.7%). The majority of participants reported being female (57.5%), students (93.4%), and single (71.3%). There were no differences between conditions in relation to demographics (Table 1 ).
The sexual activity of youth at baseline were not significantly different between the SREHC and GAPS conditions regarding oral sex (72.7% vs. 65.9%), vaginal sex (67.7% vs. 61.0%), and anal sex (22.2% vs. 17.1%). The majority of youth at baseline in both the SREHC and GAPS conditions reported it was a very good idea (attitude) to use condoms when having sex in the next 3 months (64.3% vs. 55.6%) and reported it was very likely (intention) that they would use condoms (52.1% vs. 55.6%; Table 1 ).
Correlations among the outcomes were completed prior to LMM (Table 2 ). Significant (positive and strong) correlations were noted among the outcomes "feelings about having sex" and "likelihood of having sex" (r= .788, p < .001) and "feelings about using condoms" and "likelihood for using condoms" (r= .751, p< .001). Significant (negative and weak) correlations were noted among the "likelihood of having sex" and "likelihood of using condoms" (r= −.227, p = .009) as well as "feelings about having sex" and "likelihood of using condoms" (r= −.237, p = .006).
Changes over Time Related to Attitudes, Intentions, and Behaviors
We analyzed longitudinal data using LMM models to address study aims. Each model will be considered in turn: (1) attitudes (i.e., feelings about having sex; feelings about using condoms); (2) intentions (i.e., likelihood for having sex; likelihood for using condoms); and (3) sexual behaviors. Examining sexual behaviors is specifically related to Aim 1, whereas investigating differences according to age, race, and gender in each model addressed Aim 2. For all of the models, the condition (group) by time interaction term was not significant. Therefore, reduced mixed models without interaction terms were fitted for final analyses (see Table 3 ).
The overall model for attitudes about having sex was a good fit [χ 2 (3) = 94.06, p < .001].
Age and attitudes at baseline were significant predictors of engaging in sex. Accordingly, older participants reported more positive attitudes about having sex, and those with positive baseline attitudes about having sex continued to have more positive attitudes at the end of the study. Gender, race, time, and condition were not significant predictors of attitudes toward sex.
Similarly, significant main effects were found in the reduced model considering attitudes about using condoms [χ 2 (3) = 118.55, p < .0001]. There was a significant main effect for age and race, such that older participants were more likely to report more positive attitudes about using condoms, as were participants of color. Moreover, participants who thought that using condoms at baseline was a good idea were more likely to feel this way at the end of the study. Gender and condition were not significant predictors of attitudes toward using condoms.
Next, we examined models regarding participants' intentions towards having sex [χ 2 (3) = 100.08, p < .0001], and using condoms [χ 2 (3) = 77.24, p < .0001]. In line with the findings for the attitude models, the interaction between time and condition was not significant in either model. Therefore, we present reduced models for intentions to have sex and to use condoms (Table 3) . Older participants reported stronger intentions to have sex, and those who reported a higher likelihood of having sex at baseline continued to report a higher likelihood to have sex at the end of the study.
With respect to intentions to use condoms, participants with stronger intentions to use condoms at baseline were also more likely to report stronger intentions to use condoms at the end of the study. In our final model examining reports of sexual experience (ever having sex or not), we found age and race to be significant predictors (see Table 3 ). Younger participants had a greater probability of not ever having sex during the study. Put another way, as age increased, there was a higher probability of a participant ever having had sex over the course of the study. In addition, White participants had a higher probability of ever having had sex during the study compared to participants of color.
Differences between the SREHC and GAPS
To address Aim 3, we specifically looked for differences in attitudes, intentions, and behaviors over time between the SREHC intervention and GAPS control conditions. Throughout the course of the study, all participants, regardless of their intervention condition, were generally more likely to report positive attitudes towards using condoms and more likely to report a higher likelihood of having sex. However, participants generally reported an increase in the likelihood, or intention, to use condoms over time, but those in the SREHC condition reported statistically significant stronger intentions to use condoms compared to those in the GAPS condition. Finally, there were no significant differences noted in sexual behaviors between the SREHC intervention and GAPS control condition during the course of this study.
Discussion
In summary, the findings of this study demonstrate that the SREHC intervention influenced participants' intentions to use condoms during intercourse. That is, participants in the SREHC condition showed a significant difference in comparison to those in the GAPS condition with more positive intentions to use condoms over the course of the study. The SREHC format may promote cognitive appraisal (i.e., intentions; Cox, 1982) by providing a visual structure for youth to reflect on their risk behavior history in context and by facilitating youth-provider communication through viewing the calendar together and discussing their sexual risk history (Martyn, 2009; Martyn et al., 2013a) . These results are consistent with those found in a study with Hispanic adolescents who were more likely to report intentions to use condoms after using the SREHC (Martyn, 2009) .
Although there were no statistically significant differences found between SREHC and GAPS conditions with respect to sexual activity or condom use 3 months after completing the intervention, there is research to support behavior change after using the SREHC; for example, in a prior study with high-risk 15-19 year olds a statistically significant decrease in sexual intercourse was found one month after using the SREHC assessment (Martyn et al., 2013b) . Our SREHC research provides a basis for more targeted interventions as indicated by these results. Furthermore, many of the youth in this study asked if they could complete the SREHC assessment at follow-up study visits (this was not part of the study protocol). This is consistent with prior SREHC research where youth recommended using the SREHC to help them communicate with providers and address their sexual health needs (Martyn et al., 2013a ).
There were no other trends in our results favoring one assessment tool over the other in terms of effectiveness. This could be related to the fact that none of the participating clinics had previously used an assessment tool related to sexual behavior, thus the introduction of either tool made providers more tuned in to this aspect of youths' health. It may also be plausible that using any type of assessment tool (SREHC or GAPS) could influence attitudes and intentions regarding condom use and safe sexual practices among youth.
Older participants in this study were more likely to: have positive attitudes about engaging in sex over time, have positive attitudes about using condoms over time, and have sex over time. Youth with more positive attitudes about engaging in sex and using condoms continued to have more positive attitudes throughout the study. Those who had higher intentions to engage in sexual activity and use condoms at baseline continued to have higher intentions throughout the study.
In a review of primary prevention strategies aimed at reducing unintended pregnancies in adolescents, it was determined that these interventions are not effective in delaying initiation of sexual intercourse or improving birth control use (DiCenso, Guyatt, Willan, & Griffith, 2002) . However, this review also noted that very few sexual health interventions are actually designed with input from the youth they are designed to help (DiCenso et al., 2002) . The SREHC, designed and modified based on input from a diverse group of adolescents and emerging adults has demonstrated improved patient-provider communication (Martyn et al., 2013a) as well as acceptance by providers and patients (Martyn et al., 2006; Martyn & Martin, 2003) . These findings support the growing focus on patient-centered outcomes research by including the research population of interest in the planning and design of the intervention.
Limitations
Despite the strengths of utilizing a participatory research framework, this study should also be interpreted within its limitations. Due to the participatory design of this study, recruitment procedures varied based on clinic procedures and staff involvement (Fava et al., 2016) , and randomization procedures were slightly altered to accommodate changes in providers at some of the clinics. In addition, self-report bias may have occurred as all data collected was by self-report at the clinic visit followed by a face-to-face interaction with a provider. To minimize this effect, validated questions of sexual risk from the YRBSS were used (Centers for Disease Control and Prevention, 2016) . Finally, we did not capture all relationship configurations which may impact sexual attitudes, intentions, and behaviors. Our assessment of relationship status was limited to single, partner, married, or divorced/separated and did not capture developmentally relevant relationships such as "friends with benefits," "hookups," and non-romantic sexual relationships (Manning, Giordano, & Longmore, 2006) .
Implications
The SREHC assessment improved youths' intentions to use condoms and supports the tenets of IMCHB (e.g., cognitive appraisal) and event history calendar methods (e.g., autobiographical memory, reflection and awareness of risks). Namely, increased reflection on the individual's risk behavior in life context improved intentions to use condoms. Helping youth think before they act is especially critical for prevention of sexual risk behavior. However, few interventions are available like the SREHC which facilitates youth awareness of their own risk behavior in life context and results in safer sex intentions.
The SREHC also holds great promise in its ability to serve as an assessment tool to understand youth using a trauma-informed framework. Trauma-informed care is a way of delivering healthcare services that is responsive to the impact of trauma; recognizes the effects; and then responds to them to provide physical, psychological, and emotional safety (Substance Abuse and Mental Health Services Administration, 2014). There is an abundance of evidence linking childhood trauma to increased risk behavior (including risk sexual behaviors), less preventive care, as well as significant morbidity and mortality (Felitti et al., 1998; Noll, Shenk, & Putnam, 2009; Trickett, Noll, & Putnam, 2011; Widom, Czaja, Bentley, & Johnson, 2012) . It is imperative that clinicians remain alert to the frequency of trauma experienced in childhood and adolescence as it impacts brain development and the overall health and wellbeing of youth (Fratto, 2016) . However, assessing for a history of trauma or current trauma with youth is difficult as most screening tools (i.e., Child Trauma Questionnaire, Traumatic Events Screening Inventory) are lengthy, require training, or require a longer clinical interaction then is often feasible in our current healthcare system (Strand, Sarmiento, & Pasquale, 2005) . Many youth are also not forthcoming about their traumatic experiences and do not present with obvious risk factors (Pardee, Munro-Kramer, Bigelow, & Dahlem, 2016) . Furthermore, these tools do not take into consideration the context around which these events occur or how they impact youth from a holistic perspective (i.e., relationships, school, and other risk behaviors). The SREHC therefore holds great potential in aiding youths' disclosure of events such as sexual trauma, unwanted sexual experiences, sex trafficking, and dating violence as they impact sexual risk behaviors of youth.
Although the two assessments did not appear to differ significantly regarding effectiveness, these results provide important implications for interacting with youth and for future research. Utilizing established youth-centered sexual risk assessments may be an important step in influencing attitudes, intentions, and behaviors regarding condom use and sexual activity. Future research should focus on exploring more proximal mechanisms that may influence (mediate or moderate) the relation between the youth-centered assessment and sexual behavior outcomes. Additionally, some of the participants commented on limitations of the paper-format assessments, including how to incorporate them into the electronic medical record. Therefore, future work should explore electronic formats for youth assessments in clinic settings.
Conclusions
This study highlights the importance of youth-centered assessment of sexual risk behaviors. The results indicate that the SREHC enhanced cognitive appraisal and improved intentions for safer sex behavior. Additionally, youth-centered assessments like the SREHC create opportunities for open dialogue about sensitive issues, such as sexual trauma, unwanted sexual experiences, and sex trafficking. They also facilitate discussion and reinforcement of safer sex practices (e.g., condom use). Further research is needed to explore the mechanisms that influence this interaction and ways to facilitate the use of these approaches in clinical practice and research. .25 (519)
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Note. Interaction between time by group was not significant for any of the reported models. Results are for reduced models. Reference Groups: Gender=man, Race=White, Group= SREHC, Behaviors=no genital activity
